CHEMICAL QUALITY OF GROUND WATER IN SACRAMENTO
AND WESTERN PLACER COUNTIES, CALIFORNIA

By Karen L. Johnson

U.S. GEOLOGICAL SURVEY

Water-Resources Investigations Report 85-4164

Prepared in cooperation with the
CALIFORNIA DEPARTMENT OF WATER RESOURCES

6224-03

Sacramento, California
November 1985




UNITED STATES DEPARTMENT OF THE INTERIOR

DONALD PAUL HODEL, Secretary

GEOLOGICAL SURVEY

Dallas L. Peck, Director

For additional information Copies of this report can
write to: be purchased from:

Open-File Services Section
District Chief Western Distribution Branch
U.S. Geological Survey U.S. Geological Survey
Federal Building, Room W-2234 Box 25425, Federal Center
2800 Cottage way Denver, CO 80225

Sacramento, CA 95825 (Telephone: (303) 236-7476)




CONTENTS

Page

Abstract --------c---cmccc e e e memmer e e e e 1
1.0 Introduction ---------e-cceccec e cce e mme oo ——m e o 2
1.1 Location and general features -------=------=--ceooococonnonnonn- 2

1.2 Purpose, scope, and previous studies -------------c--ccnocnconn- 4

1.3 Well-numbering system --------=--=c-cc--ccmcmcmcmmem e 6

2.0 Geology and hydrology ===---===-==--cccmccc e ccccmcmccccmm oo 8
2.7 Geomorphic units -=----==-=--ccccccmccm e e c e ce e me e s 8

2.2 Geohydrologic units ----------==---ccccmcccccmcmmm e emmme e m oo 10

2.3 Water levels ==-==------ccmmccm e c e e e mee e s e e o e 12

3.0 Chemical quality of ground water ----==-------ceemmce e ccecce e e 14
3.1 Methods of data collection and analysis =--==--====---c-cc-cuo-m-- 14

3.2 Water-quality standards --------------=------cce-coocmnoo- 16

3.3 Water types ---------cc-cccecmcmcc e e e cm e amsece e —m—nam - 18

3.4 Dissolved solids --------==----=---ccmmcmc e meem e e mme oo 20

3.5 BOron----------ceeemcce e e e e mmc e mem—em e — - - 22

3.6 Chloride =------=---cmccccccmcmcc e mmm e mmemm e m e e m - 24

3.7 Hardness-----=---mceecmcmcccme e m e e e e e e m e e e - 26

3.8 Iron --------cc-e-mece e m e e e mee e mme e e e - 28

3.9 Manganese -----=-mecccccmce—ceccee e eceeemmmcoce-ceceoccoemaeaoo— 30
3.10 Nitrogen -=-==--==----cccmcccc e mcm e ccmeemmoemmmmm e 32

3.11 Sodium, salinity, and classification of irrigation water ----------- 34
3.12 Sulfate --~~-----=-----2c---- e e e e e 36

3.13 Trace elements ---------------c-c--ccmmm e ccm s mm e o m e 38

4.0 Conclusions ====-=-----cc-emc e m e memmmmm—mcem—me oo 40
5.0 Selected references-------==-=------cecemmccmecacccacccccmcmeeeammmmo 41
6.0 Analyses of water from wells for selected chemical constituents ------- 42
7.0 Analyses of water from wells for selected trace elements ---------=----~ 50

Hl



CONVERSION FAT:TORS

For readers who prefer to use metric units|rather than inch-pound units, the

conversion factors for the terms used in

Multiply By
acres 0.4047
feet (ft) 0.3048
miles (mi) 1.609
square miles (mi2) 2.590
micromhos per centimeter 1.000

at 25° Celsius
(pmho/cm at 25°C)

Water temperature is given in degrees Ce
to degrees Fahrenheit (°F) by the following equ

Air temperature is given in degrees Fahrenheit (°F),

to degrees Celsius (°C) by the following equatio

Chemical concentration is given in milligr

per liter (pug/L). Milligrams and micrograms

weight of the solute per unit volume (liter) o

per liter is
7,000 mg/L,
per mitlion.

equivalent to 1 milligram per |Ii
the numerical wvalue is about the

of joni
Milliequ

Chemical concentration in terms
milliequivalents per liter (meq/L).
equal to equivalents per million.

this report are listed below.

To obtain
square hectometers
meters
Kilometers
square kilometers
microsiemen

per centimeter
at 25° Celsius

isius (°C), which can be converted
tion: ©°F=1.8(°C)+32.

which can be converted
°C=(°F-32)/1.8.

ms per liter (mg/L) or micrograms
per liter are units expressing the
f water. One thousand micrograms
ter. For concentrations less than
same as for concentrations in parts

c interacting values is

ivalents per liter

given in

is numerically






















































































































Trace elements measured in water samples

[Recommended limits--Number in parentheses is number of wells that
exceeded the recommended limit. Drinking water: Recommended by
the U.S. Environmental Protection Agency (1975). Continuous use
of irrigation water: Recommended by the National Academy of
Sciences, National Academy of Engineering (1973)]

Recommended limits (mg/L)

Trace Range of EPA Continuous use of

elements concentration drinking irrigation water
(mg/L) water limits

Aluminum <0.01-0.03 -- 5.0
Arsenic <0.001-0.12 0.05(2) .1(1)
Boron <0.01-6.8 - .75(13)
Cadmium <0.001 .01 .1
Chromium 0.001-0.018 .05 .1
Cobalt <0.001-0.017 -- .05
Copper <0.001-0.010 1.0 .2
Fluoride <0.1-1.5 1.6 1.0

lron <0.003-3.4 .3 5.0
Lead <0.001-0.009 .05 5.0
Lithium <0.004-0.56 -- 2.5
Manganese <0.001-0.88 .05(43) .2(19)
Mercury <0.001-0.0029 .002(1) -
Molybdenum <0.001-0.016 -- .01(1)
Nickel <0.001-0.012 -~ .2
Selenium <0.001-0.003 .01 .02
Vanadium <0.001-0.089 - |
Zinc <0.003-0.14 5.0 2.0

3.13 Trace Elements



4.0 CONCLUSIONS

ANt

Analyses of water samples from 209 wells
-“Sacramento and western Placer Counties

’mdncate that ground-water quality varies’

low in dissolved solids and

to marginal, approaching
Lo exceedmg established standards for
" several constituents. In  general, the
‘poorer quality water came from wells in
“the west near the Sacramento River or in
the vicinity of Lincolin.

from excellent,
trace elements;

. The Sacramento River has a dissolved-
_solids concentration of less than 100
mg/L; therefore, infiltration of water from
the river would not explain the higher

concentratlons of dissolved solids in
ground water near the river. An easy
explanation for this trend was not

apparent.

-y:Near Lincoln, four wells had water with
hHigher dissolved-solids and chloride con-
centrations than wells in the surrounding
toWnshlp These 'analyses indicated that

-~L,070 mg/L compared to the concentratlons

at the surrounding wells which' were 187
to 285 mg/L. Chioride concentrations for
- water from these four wells ranged from
53 to 300 mg/L, whereas, concentrations
for the surrounding wells ranged from
6.3 to 27 mg/L of chloride. Other authors
(Bryan, 1923; and Allen, 1929) have
-reported wells vyielding water containing
more than 6,000 mg/L of dissolved solids
and more than 3,000 mg/L of chloride in
this same locality. These wells ‘were drill-
ed to depths greater than 600 feet, and
r‘eportediy extracted ‘water from the
Marine Eocene deposits. The four wells
sampled in this study are all fairly shal-
Jow, less than 250 feet,

: posits of the lone Formation. This forma-
‘tion vyields fresh» to brackish- water to
‘wells dependihrg on their depth and loca-
tion. (California Department of Water
"Resources, 1974). g

40

_area
the wells sampled in this study were drill-

and.. probably
withdraw water from the near-shore de-’

Two| wells in eastern S{;é‘:(}:r‘amento County
seem {o be drawing water from the Valley
Springs Formation. The silica concentra-

tions from these samples were 82 and 92
mg/L,| compared to a mean concentration
of 59| mg/L for- the entire area. Both
" samples had 55 percent sodium compared

to"an laverage 33 percent;. however, chlo-

ride concentrations were similar to those
from “samples, in “the area to the west.

Vertical distributions of water types and
concentration -ranges for the rest of the
ere difficult to determine. Most of

ed to depths representative of other wells
in the vicinity. Many of the wells were
producing from more thanr one aquifer.
Samples from -the -few. wells which- were
deeper| than surrounding wells (700 feet
as compared. to 200-300 feet) had water-

quality analyses similar to those of the
shallower wells. There seemed to be no
great difference between the quality of
water | in  the Fair Oaks Formation
(Shlempn, 1967), and the Laguna and

Mehrten Formations.

three wells drew water from the
Victor |Formation (of -former usage and as
used uy Olmsted and Davis,. 1961) exclu-
sively and they were along the Sacramento
River. These samples had concentrations
of several constituents which approached
or exceeded the recommended” standards.
Many sampfles from wells along the river
which penetrated other formations also had
high concentrations. For this reason, the

" Only

three samples from the Victor Formation
may not be indicative of the quality of
water in the entire formation. Samples

: from wells producing from the Victor and

other formations had similar constituent
concentrations as those samples from wells
not d awmg from the Victor Formatlon,

,‘therefo e, the quality of the water in the

Victor [Formation probably does not.differ
greatly from that in jthe . Fair  Oaks,
Laguna, and Mehrten Formations.
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6.0 ANALYSES OF WATER FROM WELLS FOR SELECTED CHEMICAL CONSTITUENTS

WELL NO.: Based on the rectangular subdivision of public lands. See section 1.3 in report for detailed explanation.

SITE IDENTIFICATION NO.: Unique number for each well based on the latitude and longitude of the well. First six digits are
latitude, next seven digits are longitude and final two digits are a sequence number to uniquely identify each well.

GEOLOGIC UNIT: Code indicating geologic formation which is the primary aquifer for that well. Where several formations are
penetrated by one well, the lowest or oldest is listed here as primary. The three numbers indicate the age of the
formation and the four letters identify the formation. 112VCTR, Victor Formation (Pleistocene); 112CNTL, Fair Oaks
Formation (Pleistocene-Pliocene); 121LGUN, Laguna Formation (Pliocene); 12IMRTN, Mehrten Formation {Pliocene-Miocene);
122VSPG, Valley Springs Formation (Miocene); 124I0FE, Ione Formation (Eocene); 200BMCX, Basement complex (Pre-Tertiary).
In the northern part of the study area, vhere differentiation of the alluvial aquifers was not possible, 111AVSN was used
as a general term for alluvial deposits of the Sierra Nevada.

SPE- HARD- MAGNE-
: CIFIC HARD- RESS, CALCIUM SIUM, SODIUM,
SITE DATE GEO- CON- PH NESS RONCAR-  DIS- DIS- DIS-

IDENTIFICATION OF LOGIC  DUCT- (STAND- TEMPER- (MG/L  BONATE SOLVED SOLVED SOLVED
WELL NO. NO. SAMPLE UNIT ANCE ARD ATURE AS mG/L (MG/L MG/L  (MG/L
(UMHO/CM) UNITS) (°C) CACOs) CACO4) AS CA) AS MG) AS NA)
003NOO3E03HO1 380803121371801 82-09-17 112vCTR 1190 7.8 17.5 250 o 37 38 190
O03NOGO3EO7NOL. 380647121413801 82-09-17 121LGUN 662 8.3 17.5 25 0 5.2 2.9 160
004NOO3E22NO1 381016121381501 82-09-17 12ILGUN 1080 7.8 16.0 140 0 19 23 200
BG04NOO3E26G0T 380945121363301  82-09-17  121LGUN 571 7.9 16.0 80 0 14 11 89
004NOO3E26HO1 380948121360901 82-09-17 121LGUN 229 7.4 16.0 60 0 11 7.8 27
O04NOO4E02J01  -381330121301201 - 82-09-20  121LGUN 495 7.5 - 16.5 200 0 32 29 34
0D4NOO4EL7AOL 381206121332901  82-09-17 112VCTR 294 8.2 16.0 26 0 5.8 2.8 63
OOSNOO3E13G01  ~381646121352301 .82-09-20 112VCTR 912 8.1 17.5 340 0 35 62 97
00SNOO4EL0G03 381759121314101  82-09-20 121LGUN 1290 7.9 17.5 220 79 62 17 190
O005NOO4E15L02 381658121315701  82-09-20  121LGUN 189 7.2 16.0 67 0 14 7.7 S12
00SNOO4E22R01 381554121312601  82-09-20  121LGUN 299 8.4 16.0 12 0 2.9 1.1 70
005NOO4E34G01 381427121313701  82-09-20 121LGUN 524 8.1 16.5 28 0 6.2 3.1 130
OOSNOOSE3SFO1 381433121304101 82-09-20 121LGUN 888 8.1 17.0 59 0 14 5.9 190
005NOO5E03B01 381915121250401  82-09-24  121LGUN 274 7.6 19.0 93 0 19 11 22
005N00SED3PO1 381832121252301 82-09-28  121LGUN 265 8.0 20.0 90 0 20 9.7 26
005N005E10C02 381809121251201  82-09-28  121LGUN 375 8.0 19.5 150 0 29 19 27
005NOO6EO1RO1 381824121154901  82-09-15 121LGUN 149 7.3 19.5 47 0 9.6 5.6 12
O05NOO6E11G01 381758121171701  82-09-15  121LGUN 168 7.8 19.5 53 0 11 6.1 16
00SNOOGE15G01 - .381706121182901 . 82-09-15 121LGUN 205 7.6 19.5 72 0 14 8.9 -15
005N006E17R03 381636121201201  82-09-15  121LGUN 381 7.4 18.0 160 0 32 19 22
005NO06E21Q02 - ~ 381554121192601  82-09-15  121LGUN "- 228 8.0 19.0 77 0 17 8.3 20
O0SNO06E22Q02° ~~"381546121181801 ° 82-09-22 12IMRTN - 215 7.7 22.0 49 0 10 5.7 26
OOSNOO6E24MO1 - ~381604121165201 - 82-09-15 121LGUN ~ 178 7.7 19.5 - 61 0 14 6.4 15
OOSNOO6E27J01. ~ 381509121180901 ~82-09-22 12IMRTN 223 7.4 20.0 76 0 16 8.8 - 16
OOSNOO6E29G03  ~-381524121204101  82-09-15 121LGUN - 562 7.9 - 18.5 - 240 0 56 25 36
O005NOO6E29G04 381523121203901  82-09-15 121LGUR 670 7.4 18.0 310 0 70 32 36
00SNOO6E33G02 381428121193601 82-09-15  121LGUN 493 7.2 17.5 220 0. 43 27 28
005N007E07P02 381735121152901 .82-09-22  121LGUN 170 7.7 20.5 58 0 12 6.8 11
005NOO7E10P01 381738121120001 82-09-09  12IMRTN 159 7.4 21.0 46 0 9.6 5.2 15

005NO07E20K02 381613121134901  82-09-22  121MRTN 200 7.2 21.0 74 0 15 8.8 9.9
005N007E23N01 381600121111401  82-09-09  121LGUN 151 7.2 20.0 47 0 9.4 5.8 14
O06NOO4EL4PO3 382202121304001  82-09-20" 12ILGUN 772 7.7 18.5 300 28 68 32 50

006NDO4E32E02 381942121341401  82-09-20  121LGUN 190 7.5 16.0 72 0 14 9.1 9.1
O06NOOSEO8GO1 . 382320121270601  82-09-24  I121LGUN 300 7.8 19.5 110 0 23 13 21
006NOO5SE10Q01 382249121245601  82-09-24  121LGUR 329 7.7 19.0 130 0 24 18 18
006NOOSE11802 382332121234101  82-09-24  121LGDN 229 7.9 19.5 64 0 13 7.7 25
006NOOSE22G01 382140121244401 B2-09-24  121LGUN 268 7.7 19.5 100 0 18 14 16
O06N005SE29G02 382044121265901  82-09-24  121LGUN 243 7.9 19.5 84 0 17 10 19
006NOO6EO1BO2 382424121160601  82-09-14  121LGUN 323 7.7 18.5 130 0 25 16 20
006NO006E02Q01 382346121165801  82-09-14  121LGUN 216 7.9 19.0 79 0 16 9.5 15
006NO06E04AOL 382424121190401  82-09-14  121LGUN 306 7.7 17.0 130 0 25 16 14
006N006E07Q01 382259121213401  82-09-14  121LGUN 314 8.0 21.5 140 0 25 18 16
006NOO6E12P01 382300121162201  82-09-14  12IMRTN 222 7.8 20.5 73 0 14 9.2 19
O06NOOGE14EOL 382233121173701  82-09-22  12IMRTN 229 7.5 19.5 77 0 16 9.1 17
006N006E26Q01 382012121171101  82-09-22  121LGUN 191 7.6 19.5 59 0 11 7.7 14
006N006E34F01 381955121182201.  82-09-22  121LGUN 218 7.4 20.0 62 0 12 7.9 21
0OO6NOOGE36A01 381958121153901  82-09-22  12ILGUN 168 7.2 20.5 51 0 9.3 6.8 12
006NOO7E02KO01 382357121102001  82-09-09  12IMRTN 147 7.4 21.5 38 0 7.3 4.7 15
O06NO07EO4EQ] 382410121131901  82-09-08  121LGUN 197 7.6 21.0 56 0 10 7.6 18
006N007E16D02 382240121131801  82-09-08  12IMRTN 145 7.4 21.0 37 (1} 6.8 4.8 15
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SOLIDS, NITRO-  PHOS-

SODIUM POTAS- ALKA- CHLO-  FLUO-  SILICA, RESIDUE GEN, PHORUS, ALUM- AR- MANGA-
PER- AD- SIUM, LINITY SULFATE RIDE, RIDE, DIS- AT 180 NO,+NO, ORTHO, INUM, SENIC, BORON, IRON, NESE,
CENT SORP-  DIS- FIELD DIS- DIs- DIS- SOLVED DEG C DIS- DIs- DIs- DIS- DIS- DIS- DIS-
S0~ TION SOLVED (MG/L SOLVED SOLVED SOLVED MG/L DIS- SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
DIUM RATIO  (MG/L AS (MG/L (MG/L (MG/L.  AS SOLVED (MG/L (MG/L (UG/L (UG/L (UG/L (UG/L (UG/L

AS K) CACO;) AS SO,) AS CL) AS F) SIOj) (MG/L) AS N) AS P) AS AL) AS AS) AS B) AS FE) AS MN)

62 5 2.2 323 46 210 <0.1 39 720 <0.10 0.26 <10 11 1100 5 500
93 14 1.7 340 70 13 .2 40 451 <.10 .21 <10 11 1300 6 20
75 7 2.4 289 27 190 .1 38 651 <.10 .42 30 17 890 <3 200
70 4 .8 156 8.0 72 <.1 38 313 .10 1.20 <10 50 370 84 160
49 2 1.0 100 7.0 12 .1 39 153 .10 .86 <10 17 120 290 140
27 1 .9 249 <5.0 19 .2 43 298 <.10 .30 20 120 220 460 280
84 6 .7 131 <5.0 10 .2 27 194 <.10 .70 20 3 340 8 42
38 2 2.6 476 7.0 51 .2 39 546 <.10 .16 <10 7 630 7 230
64 6 4.7 146 <5.0 350 <.1 43 759 <.10 .02 10 3 520 59 260
28 .7 1.6 85 10 11 .1 50 133 <.10 .23 <10 16 60 2100 340
92 9 7 153 <5.0 6.5 .3 40 211 <.10 .40 <10 11 560 11 15
91 1 1.0 274 <5.0 19 .2 23 338 <.10 .28 <10 7 1400 <3 37
87 1.7 182 <5.0 190 .2 42 525 <.10 .16 <10 11 980 14 52
34 1 1.7 130 <5.0 7.5 .1 48 171 <.10 .09 <10 23 40 44 180
38 1 1.5 131 <5.0 8.1 <.1 53 190 <.10 .24 <10 82 80 92 210
28 1 1.6 - 7.0 14 <.1 46 —— - .11 10 38 60 120 300
35 .8 1.8 49 <5.0 8.8 .2 84 169 2.7 .04 <10 2 110 <3 1
38 1 2.5 77 5.0 5.4 .1 51 140 <.10 .06 <10 8 140 110 79
31 8 1.6 80 <5.0 12 .2 68 188 2.3 .09 <10 7 130 <3 <1
23 .8 2.0 174 6.0 15 .2 63 269 2.2 .07 <10 8 130 <3 <1
36 1 1.4 108 <5.0 7.8 .1 53 161 .39 .06 <10 20 150 7 2
52 2 2.8 98 <5.0 5.1 .1 62 171 .13 .07 <10 11 160 22 68
33 9 2.8 90 <5.0 4.3 .1 54 153 <.10 .04 <10 4 130 9 60
31 .8 2.4 98 7.0 5.9 .1 60 170 <.10 .06 <10 7 60 33 41
24 1 1.8 261 35 17 .1 55 363 .99 .05 <10 16 170 <3 21
20 9 1.9 313 40 24 .1 58 463 2.0 .04 10 10 150 <3 25
22 .8 2.2 218 45 11 <.1 58 352 .96 .05 <10 7 140 100 140
28 .6 2.4 67 <5.0 6.4 .1 81 170 2.0 .04 <10 2 30 4 3
41 1 1.6 54 <5.0 7.1 .2 82 166 2.4 .05 <10 2 120 <3 <1
22 .5 2.9 87 5.0 5.1 .1 83 183 .74 .06 <10 2 30 6 6
38 9 1.2 57 <5.0 8.5 .3 83 169 1.7 .11 <10 2 130 <3 2
26 1 2.7 - <5.0 100 <.1 43 454 <.10 .01 <10 <1 80 310 150
21 .5 1.6 82 9.0 6.3 <.1 28 122 <.10 .07 <10 11 50 440 560
29 .9 1.7 138 <5.0 9.4 .1 55 198 .67 .06 <10 11 40 <3 5
22 7 1.6 149 <5.0 13 .2 65 222 1.8 .11 <10 6 30 <3 2
45 1 .9 113 <5.0 3.7 <.1 50 161 <.10 .13 <10 28 50 10 50
25 .7 2.0 123 <5.0 7.2 .1 66 179 .79 .06 <10 5 30 <3 <1
33 .9 1.7 116 <5.0 7.2 .1 60 164 <.10 .07 <10 10 40 11 3
25 .8 3.5 146 18 6.0 <.1 69 245 2,1 .03 <10 2 110 <3 2
28 .8 3.2 103 6.0 4.1 .1 69 180 .85 .04 <10 3 110 7 2
19 .6 2.9 130 24 5.2 .1 67 231 1.8 .04 <10 3 120 <3 2
20 .6 1.6 139 5.0 12 .2 66 199 2.6 .06 10 4 120 <3 <1
35 1 2.6 108 <5.0 5.2 .2 79 199 .58 .04 <10 2 120 <3 1
31 .9 2.7 102 <5.0 6.5 .2 75 186 .97 .04 <10 2 40 12 5
33 .8 3.1 71 7.0 8.2 .1 79 168 1.4 .07 <10 4 30 4 3
41 1 1.7 85 13 8.3 «<.1 60 171 <.10 .13 <10 2 70 160 380
33 .7 1.8 54 5.0 8.8 .2 88 177 2.4 .10 <10 2 30 5 12
45 1 1.9 52 <5.0 6.7 .3 88 153 1.8 .08 <10 4 130 11 5
40 1 1.2 79 <5.0 9.3 .2 78 159 1.3 .07 <10 1 120 5 <1
46 1 1.2 54 <5.0 6.7 .3 85 150 1.7 .14 <10 3 130 ¢ <3 2
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6.0 ANALYSES OF WATER FROM WELLS FOR SELJCTED CHEMICAL CONSTITUENTS~-~

continued ‘
SPE- HARD- MAGNE-
CIFIC HARD- NESS, CALCIUM SIUM, SODIUM,
SITE DATE GEO- CON- PH NESS NONCAR-  DIS- DIS- DIS-
IDENTIFICATION OF LOGIC DUCT- (STAND- TEMPER- (MG/L  BONATE SOLVED SOLVED SOLVED
WELL NO. NO. SAMPLE UNIT ANCE ARD TURE AS (MG/L (MG/L (MG/L  (MG/L
(UMHO/CM) UNITS) *C) CACOy) CACO,) AS CA) AS MG) AS NA)
006NOOTE21R01 382103121121801 82-09-09  121LGUN 128 7.2 1.0 37 0 7.2 4.6 11
006NOO7E32C01 381957121140501  82-09-09  121LGUN 160 7.3 1.0 46 0 8.6 6.0 14
006NOOBE34EQ] 381956121053401  82-09-29  122VSPG 106 7.4 2.5 21 0 4.4 2.4 14
007NOO4E09A02 382843121322901  82-09-21  112CNTL 293 8.0 6.0 89 0 16 12 31
007NO04E14HO2 382747121300201 82-09-28  112CNTL 166 8.2 16.5 64 0 15 6.5 12
007NO04E35K01 382451121301601  82-09-28 1I12CNTL 1050 7.9 7.5 440 220 99 47 58
007NO05E02C02 382934121240801  82-09-28  121MRTN 212 8.0 0.0 76 0 16 8.8 15
007NOOSEQ5CO1 382937121272201  82-09-16  112CNTL 373 7.8 9.0 140 38 30 17 17
007NOOS5E14D01 382756121242201 82-09-23  112CNTL 196 7.8 9.5 63 0 13 7.3 17
007NOOSE22R01 382619121244001  82-09-23  112CNTL 315 7.8 9.0 120 0 23 14 23
007NOOSE24A01 382658121221801  82-09-23  112CNTL 204 7.8 0.0 66 0 14 7.6 18
007NOOSE28P02 382535121262901  82-09-23  112CNTL 244 7.8 9.5 84 0 17 10 19
007NOOSE29A01 382611121264301  82-09-23  12IMRTN 608 7.6 3.0 130 0 29 13 75
007NOOSE31CO01 382511121282101  82-09-23  112CNTL 426 7.9 9.5 150 0 37 15 28
007NOOSE33F01 382504121261401  82-09-23  12IMRTN 277 7.6 0.5 90 0 20 9.8 25
\
007NOOSE35J01 382453121232801  82-09-23  112CNTL 288 7.7 19.5 110 0 20 15 16
007NOO6EO1JO1 382917121153701  82-09-07  12IMRTN 202 7.5 %1.0 57 0 11 7.2 17
007NOO6EO6LO1 382911121214301  82-09-07  121LGUN 192 7.7 1.5 60 0 13 6.8 17
007NOO6EO9MO1 382823121195001 82-09-07  121LGUN 200 7.6 0.0 59 0 13 6.4 20
007NOO6EL6LOL 382734121194101  82-09-07  121LGUN 196 7.8 0.0 58 0 12 6.8 18
007NOO6E24D01 382709121163501  82-09-07  12ILGUN 289 7.4 0.0 110 0 19 14 17
007NOO6E27E0L 382556121184501  82-09-07  121LGUN 265 7.5 9.5 100 0 18 14 15
007NO06E29C01 382614121203501 82-09-14  12I1MRTN 195 8.0 2.0 68 (] 14 7.9 16
007NOO6E32KO01 382448121203101  82-09-07  121LGUN 238 7.6 0.0 92 0 17 12 14
007NOOGE35E01 382508121173201  82-09-07  12ILGUN 410 6.9 5.0 190 33 33 26 13
007NOO7E15R02 382718121111901  82-09-08  12IMRTN 215 7.3 0.0 79 0 16 9.5 12
007NOO7E23HO1 382650121101501  82-09-08  I2IMRTN 219 7.5 0.0 88 0 17 11 11
007NO07E27B02 382609121113301  82-09-07  12IMRTN 233 7.5 1.0 88 0 17 11 12
007NO0O7E32F01 382503121140701  82-09-08  12ILGUN 306 7.5 0.5 120 0 24 15 14
007NOO7E33A01 382518121122101 82-09-08  I2IMRTN 233 7.7 1.5 90 0 18 11 15
008NOOSE01C02 383457121225601  82-09-23  12IMRTN 247 7.8 0.0 110 2 23 12 9.3
008NOOSE0Q3B01 383456121245801  82-09-22  112CNTL 112 7.7 7.0 42 0 7.3 5.8 6.1
008NOOSE11A01 383410121233001  82-09-22  112CNTL 177 7.3 7.0 70 0 15 8.0 6.4
008NOOS5E29CO01 383124121273001 82-09-28  12IMRTN 350 7.9 9.0 150 14 31 17 15
008NOOSE29Q01 383046121270201  82-09-28  12IMRTN 333 8.0 19.0 140 18 33 14 15
008NOOSE31A02 383035121275301  82-09-28  12IMRTN 334 7.8 9.0 140 13 31 15 15
008NOOSE32K01 383012121271601  82-09-28  121MRIN 179 8.0 9.0 63 0 14 6.9 12
008NOOSE34Q01 382955121245701  82-09-16  12IMRTN 190 7.8 0.0 70 0 16 7.3 13
008NOOSE35Q01 382952121234401  82-09-28  121MRTN 184 8.0 0.0 71 0 16 7.6 13
008NOO6EOQ3HO1 383448121180001  82-09-16  12IMRTN 164 7.9 9.5 61 0 14 6.3 8.7
008NOO6EO7BOL 383359121213501  82-09-16  121MRTN 212 7.9 8.5 80 0 21 6.8 9.6
008NOOGEOSEO3 383355121210101  82-09-16  12I1MRTN 145 7.8 1.0 56 0 13 5.6 7.0
008NOOGELIBO1 383402121171001  82-09-23  12IMRTN 115 7.4 0.0 37 0 7.9 4.3 7.7
008NOO6E1 3801 383311121160301  82-09-23  112CNTL 166 8.1 1.5 53 0 12 5.6 15
008NOOGE1 3E01 383254121164001  82-09-23  12IMRIN 252 7.6 2.0 100 0 22 12 12
008NOO6E13M01 383238121164301  82-09-23  12IMRTN 150 8.0 1.0 53 0 11 6.1 10
008NOO6E20D03 383216121205901  82-09-27  12IMRTN 145 8.0 0.0 56 0 15 4.4 9.8
008NOOGE26L01 383103121172001  82-09-27  12IMRTN 169 7.8 9.5 34 0 6.9 4.0 26
008NOO6E29A01 383131121200701  82-09-27  121LGUN 157 7.8 0.5 60 0 13 6.7 10
008NOO6E31B02 383028121212801  82-09-27  121LGUN 176 8.0 0.0 64 0 14 7.0 13
008NOOSE33Q01 382954121060401  82-09-29  122VSPG 212 6.8 0.5 45 6 9.9 4.9 26
009NOO4EOSFO1 383858121340801  82-09-10  112CNTL 526 7.9 7.0 160 0 28 21 56
009NOO4E20A01 383738121333401  82-09-10  112CNTL 362 7.6 5.5 160 9 30 21 10
009NO04E27D01 383623121321301  82-09-10  1I12CNTL 925 7.7 8.0 370 0 70 48 80
009NOO4E28D07 383604121325201  82-09-10  112CNTL 257 7.5 6.0 69 0 11 10 30
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SOLIDS, NITRO-  PHOS-

SODIUM POTAS- ALKA- CHLO-  FLUO-  SILICA, RESIDUE GEN, PHORUS, ALUM- AR~ MANGA-
PER- AD~ SIUM, LINITY SULFATE RIDE, RIDE, DIS- AT 180 NO,+NO; ORTHO, INUM, SENIC, BORON, IRON, NESE,
CENT SORP- DIS- FIELD DIS- DIS- DIS- SOLVED DEG. C DIS- DIS- DIS- DIS- DIS- DIS- DIS-
S0- TION SOLVED (MG/L  SOLVED SOLVED SOLVED MG/L DIS- SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
DIUM RATIO (MG/L AS (MG/L (MG/L (MG/L  AS SOLVED (MG/L (MG/L (0G/L  (uG/L (UG/L (uG/L (UG/L

AS X) CACO5) As sO,) AS CL) AS F) SI0,) (MG/L) AS N) AS P) AS AL) AS AS) AS B) AS FE) AS MN)

48 <5.0

38 0.8 1.2 5.1 0.3 89 144 1.4 0.19 <10 2 120 <3 2
39 .9 1.3 51 <5.0 8.5 .2 88 161 2.4 .14 <10 2 120 <3 <1
55 1 2.9 38 <5.0 3.8 .3 92 148 2.9 .26 <10 2 10 4 <1
42 1 2.4 139 <5.0 3.0 .2 47 189  <.10 .32 10 1 260 130 99
28 .7 2.8 84 <5.0 6.2 <.1 36 123 <.10 .10 10 1 40 28 110
22 1 4.1 221 <5.0 270 .1 39 730 <.10 .06 <10 3 60 86 610
29 .8 2.5 76 <5.0 8.6 .1 62 168 1.4 .05 20 4 20 15 2
20 .6 3.5 107 <5.0 54 <.1 58 259 .31 .01 <10 4 20 8 4
36 1 2.0 110 <5.0 6.5 .1 61 156 .32 .09 <10 8 30 <3 16
30 1 2.4 151 <5.0 11 <.1 62 211 <.10 .05 <10 4 30 <3 2
36 1 2.0 98 <5.0 5.0 <.1 58 153 .40 .07 <10 4 30 <3 T2
32 .9 1.8 116 <5.0 7.2 .1 62 173 .51 .05 <10 8 30 <3 <1
55 3 5.0 153 <5.0 110 <.1 60 366  <.10 .04 <i0 3 400 110 290
28 1 2.6 159 <5.0 44 <.1 43 258  <.10 .07 <10 it 40 41 210
37 1 1.9 131 <5.0 11 <.1 54 186 .37 .10 <10 17 40 39 160
23 .7 1.4 121 6.0 13 .2 67 206 2.1 .06 <10 3 20 <3 5
38 1 1.6 95 <5.0 6.5 .2 71 170 1.2 .10 <10 2 130 <3 <1
37 1 2.0 85 <5.0 7.5 .1 64 170 .55 .05 <10 6 140 <3 3
42 1 1.4 87 <5.0 7.9 .2 51 160 1.0 .06 <10 4 130 6 <1
39 1 2.1 87 <5.0 5.4 L2 63 166 .74 .07 <10 3 140 <3 <1
26 .7 1.2 112 6.0 9.5 .2 71 211 2.4 .10 <10 3 120 <3 <1
24 .7 2.0 120 <5.0 8.1 .2 71 210 1.1 .05 <10 2 130 4 2
33 .9 3.5 98 <5.0 3.4 .1 67 1806  <.10 .04 <10 1 210 83 180
24 .7 2.8 108 <5.0 4.9 .1 66 186 44 .06 <10 4 140 <3 <1
13 4 1.3 157 34 6.7 .1 65 286 2.5 .07 <10 1 130 <3 <1
24 .6 2.4 89 7.0 5.4 .2 71 169 .90 .08 <10 2 130 <3 <1
21 .5 1.4 93 <5.0 5.9 .2 64 181 1.5 .06 <10 1 110 <3 <1
23 .6 1.3 103 <5.0 5.4 .2 64 182 .80 .09 <10 1 130 <3 <1
20 .6 2.1 125 <5.0 16 .1 69 224 .87 .04 <10 2 130 <3 1
26 .7 2.3 108 <5.0 5.4 .1 71 179 .61 .05 <10 1 120 <3 <1
15 .4 4.2 105 5.0 11 <.1 60 186 .92 - 10 2 30 10 <10
23 4 1.4 58 <5.0 2.8 .1 61 109 .62 .08 <10 4 10 <3 <1
16 .3. 2.3 73 10 6.7 <.1 57 141 1.0 .09 <10 2 20 31 <1
18 .6 3.3 134 12 18 <.1 57 252 4.1 .04 10 5 40 15 2
19 .6 2.7 123 10 15 .1 60 247 4.8 .04 <10 5 20 12 4
19 .6 3.1 126 8.0 18 .1 60 246 4.0 .04 10 4 30 4 1
28 .7 2.4 78 <5.0 8.3 .1 60 154 1.3 .04 <10 6 20 5 2
28 .7 3.2 92 <5.0 5.8 <.1 64 151 .38 .03 <10 6 20 <3 12
27 .7 2.7 89 <5.0 5.4 <.1 64 157 .49 .05 <10 4 20 7 <1
23 .5 2.8 72 <5.0 5.2 <.1 61 140 1.4 .04 <10 1 20 <3 <1
20 .5 3.1 80 9.0 4.8 <.1 50 157 3.7 .01 <10 2 20 <3 <1
20 .4 3.4 66 <5.0 3.5 <.l 59 125 .33 <.01 <10 -2 20 6 3
30 .6 1.0 51 <5.0 6.2 .1 58 112 1.7 .10 <10 1 ‘20 8 <1
37 .9 1.6 100 <5.0 4.0 .1 59 135 <.10 .06 <10 <1 20 <3 99
19 .5 4.6 130 <5.0 7.5 .1 67 187 <.10 .06 <10 1 50 220 190
28 .6 2.3 86 <5.0 4.6 <.1 61 130 .62 .07 <10 1 40 13 110
27 .6 2.1 71 <5.0 3.7 <.l 48 112 .93 .02 10 3 20 10 2
62 2 .8 69 <5.0 8.0 .3 68 150 .25 .24 <10 2 <10 3 1
26 .6 2.4 97 <5.0 5.5 .1 55 117 <.10 .02 10 4 20 14 210
30 .7 2.1 77 <5.0 7.4 .1 60 139 1.4 .03 <10 3 20 28 2
55 2 1.4 39 25 19 .4 82 192 1.4 .30 <10 3 40 14 1
43 2 1.9 233 16 23 .1 47 400 <.10 W12 <10 27 250 220 700
12 4 2.1 153 26 10 <.1 35 299 <.10 .08 <10 8 200 300 880
32 2 2.4 438 60 30 .1 52 619  <.10 .07 <10 14 300 92 550
48 2 2.0 113 11 7.2 1 36 186 <.10 .19 <10 12 230 350 110
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\
6.0 ANALYSES OF WATER FROM WELLS FOR SELJCTED CHEMICAL CONSTITUENTS--

continued
|
|
!
t
SPE~ ! HARD- MAGNE-~
CIFIC ' HARD- NESS, CALCIUM SIUM, SODIUM,
SITE DATE GEO- CON- PH NESS NONCAR~- DIS- DIS- DIS-
IDENTIFICATION OF LOGIC DUCT- (STAND- T ER- (MG/L BONATE SOLVED SOLVED SOLVED
WELL NO. NO. SAMPLE UNIT ANCE ARD A E AS (MG/L (MG/L (MG/L (MG/L
(UMHO/CM) UNITS) (¢d) CACOy) CACOq) AS CA) AS MG) AS NA)
009NOOSEOLFOl  383953121225601 82-09-21 12IMRTN 284 7.6 21.0 98 0 18 13 19
O09NOOSEO1PO1  383929121230501 82-09-21 12IMRTN 448 7.6 28.0 120 1 23 14 49
009NOOSEO7HO1  383904121280801 82-09-21 12IMRTN 267 7.6 20.0 89 0 16 12 20
O09NOOSE15BO1  383822121245901 82-09-21 I2IMRTN 220 7.0 2p.0 78 0 13 11 14
009NOO5E19J02 383703121280701 82-09-21 121MRTN 417 7.5 19.5 130 /] 24 17 32
009NOOSE21HO1l  383714121255001 82-09-21 12IMRTN 392 7.3 .5 110 0 22 14 33
009NOOSE23L02  383700121241001 82-09-29 12IMRTN 218 7.8 .0 85 6 16 11 12
009NOOSE26G02  383622121234901  82-09-10 12IMRTN 210 7.7 .0 83 0 15 11 11
009NOOSE34D01  383547121253101  82-09-21 12IMRTN 612 7.5 .0 270 36 47 36 23
009NOOSE36E0O1  383531121231101 82-09-23 12IMRTN 313 7.6 .0 130 0 29 13 14
O09NOO6EOSBO1  384012121202801  82-09-16 12IMRTN 246 7.8 .5 97 0 19 12 15
O09NOOGEO7NO1  383829121221001  82-09-29 12IMRTN 313 7.1 .0 140 11 28 16 16
009NOOGE10FO01 383903121181801 82-09-27 121MRTN 182 7.5 .0 69 0 16 7.0 11
009NOOGE11GO1  383903121171301 82-09-27 12IMRTN 193 7.6 .0 82 10 18 8.9 7.7
009NOO6E21MO01 383706121195601 82-09-27 121MRTN 202 7.7 .5 90 0 18 11 8.2
009NOOGE25F01  383628121162401 82-09-23 12IMRTN 229 7.9 .0 92 0 21 9.5 10
O0O9NOO6E30Q02  383602121212701 82-09-29 12IMRTN 188 7.8 .5 81 0 16 10 8
009NOO6E31G01 383535121213001 82-09-22 121IMRTN 208 7.9 .0 82 0 17 9.7 8
009NOOGE34M02 383514121184001 82-09-16 121MRTN 229 7.9 .0 78 0 22 5.7 17
009NOO6E35C03 383547121172901 82-09-23 121MRTN 402 7.0 .5 180 10 37 21 17
O09NOO7E04MO2M  383943121132701  82-09-27 12IMRTN 220 8.0 .5 92 0 22 9.0 12
009NOO7EO7A02M  383908121144001  82-09-27  121MRTN -— 7.6 .0 140 0 33 14 19
O009NOO7EO7FOIM  383906121151601  82-09-27 12IMRTN 246 7.7 .0 86 0 22 7.6 18
010NOO3E23HO1IM 384230121364601 82-09-30 112CNTL 842 7.8 .0 320 0 54 44 86
010NOO3E26EOIM  384140121375001  82-09-30 112CNTL 593 8.1 7.0 190 0 36 24 70
010NOO3E36NO1  384017121364101 82-09-10 112CNTL 324 8.0 .0 110 0 19 15 25
010NOOSEOSMO1  384359121273901 82-09-30 112CNTL 272 8.2 .0 80 0 21 6.8 28
010NOOS5SE14NO1 384257121243401 82-09-16 121MRTN 286 7.8 .5 110 0 19 16 16
O10NOOSE19CO1  384251121284301 82-09-30 112CNTL 283 8.1 .0 86 0 22 7.6 26
010NOOSE20R01 384202121265201 82-09-22 112CNTL 313 7.9 .0 95 0 20 11 25
010NOOSE21KO1  384224121261401 82-09-22 12IMRTN 360 7.8 .0 110 8 21 13 32
010NOOSE24B01  384243121224801  82-09-21 12IMRTN 202 7.5 .0 73 0 13 9.8 14
010NOOSE29HO1  384143121270601 82-09-22 112CNTL 313 7.6 .0 110 0 21 15 19
010NOOSE34HO01 384046121243501 82-09-30 112CNTL 225 7.5 .0 67 0 12 8.9 21
Q10NCO6EO2KO1  384458121171001  82-09-24  112CNTL 339 7.2 .0 120 0 27 12 25
O10NOO6EOSLO3  384504121211401 82-09-17 121IMRTN 202 7.6 .0 58 0 11 7.4 19
010NOO6E12E01  384413121163801  82-09-24 I12IMRTN 472 7.1 .5 130 0 33 12 44
O1ONOO6E16K0!  384306121193301 82-09-17 I12IMRTN 172 7.5 .0 50 0 9.3 6.6 16
010NOO6E22B0O1 384254121182101 82-09-16 121MRTN 404 7.5 .5 98 0 21 11 48
010NOO6E221L01 384218121183101 82-09-17 121IMRTN 374 7.1 .0 140 5 28 16 28
010NOOSE29J01 384123121201001 82-09-16 12IMRTN 334 6.8 .0 80 0 17 9.2 38
010NOO6E31A01 384108121211601 82-09-17 121MRTN 314 7.5 .5 - - - 11 27
010NOO6E33NO1 384026121195401 82-09-17 121MRTN - 7.0 .5 170 19 35 19 30
010NOO6E35A01 384103121170401  82-09-17 12IMRTN 276 7.5 .5 100 0 22 11 17
011NOOSE06Q02  384930121273001  82-09-14 111AVSN 242 7.9 .0 78 0 15 9.8 21
O11NOOSEO8FO1  384904121263001 82-09-14 111AVSN 240 7.2 1.0 69 0 14 8.2 24
011NOOSE15801 384821121240001 82-09-14 111AVSN 233 7.4 0.5 74 0 13 10 20
011NOOSE16Q01 384747121250501 82-09-14 111AVSN 333 7.6 1.0 130 0 23 17 22
O11NOOSE21GO1  384729121252201 82-09-14 111AVSN 327 7.6 1.0 85 0 19 9.1 34
011NOO5E29F01 384636121262701 82-09-14 111AVSN 266 7.6 0.0 77 0 15 9.6 27
011NOOSE34P01 384510121242301 82-09-14 111AVSN 239 7.5 0.0 63 0 11 8.5 26
011NGO6E06A01 385017121203401 82-09-14 111AVSN 271 7.8 0.5 72 0 13 9.6 29
O11NOOGEO9HO!  384907121183601 82-09-17 111AVSN 393 7.2 0.0 71 0 16 7.6 50
01INOO7EO1QO1  384934121083301 82-09-15 200BMCX 176 6.4 8.0 62 8 12 7.9 7.6
OlINOO7EO2PO1  384942121095601  82-09-15 200BMCX 420 6.6 8.0 160 75 26 22
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SOLIDS, NITRO-  PHOS-

SODIUM POTAS- ALKA- CHLO~  FLUO-  SILICA, RESIDUE GEN, PHORUS, ALUM- AR- MANGA-
PER- AD- SIUM, LINITY SULFATE RIDE, RIDE, DIS- AT 180 NO,+NO; ORTHO, INUM, SENIC, BORON, TIRON, NESE,
CENT SQORP-  DIS- FIELD DIS- DIs- DIS- SOLVED DEG. C DIS- DIs- DIS- DIsS- DIS- DIS- DIS-
SO0- TION SOLVED (MG/L SOLVED SOLVED SOLVED MG/L DIS- SOLVED  SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
DIUM RATIO (MG/L AS (MG/L (MG/L (MG/L  AS SOLVED (MG/L (MG/L (U6/L  (UG/L (UG/L (UG/L (UG/L

AS K) CACO3) AS sO,) AS CL) AS F) S10p) (MG/L) AS N) AS P) AS AL) AS AS) AS B) AS FE) AS MN)

29 0.9 1.8 105 5.0 21 0.2 81 220 0.73 0.07 <10 2 100 5 1
47 2 3.0 114 8.0 72 .2 80 312 <.10 .12 10 1 510 <3 67
32 .9 1.5 92 7.0 21 .2 73 208 .99 .06 <10 6 120 <3 <1
28 .7 1.2 96 <5.0 14 .2 77 184 1.2 .09 <10 4 20 280 21
34 1 3.1 170 11 45 .2 73 279 .99 .04 <10 3 280 <3 <1
38 1 3.7 112 <5.0 57 .1 76 265 .30 .03 <10 3 260 <3 <1
23 .6 3.4 80 <5.0 19 .1 75 179 .52 .04 <10 2 20 4 2
22 .5 3.0 100 <5.0 15 .1 70 167 .52 .05 <10 3 20 <3 <1
16 .6 4.8 230 27 . 50 .1 70 402 .67 .06 <10 2 20 4 1
19 .6 1.7 160 13 9.2 .1 52 209 2.7 .13 <10 1 10 <3 <1
25 .7 1.8 103 <5.0 15 .1 79 199 1.0 .05 <10 2 20 <3 <1
20 .6 2.0 125 8.0 20 .1 76 245 1.7 .12 <10 1 20 28 6
25 .6 3.1 82 <5.0 7.2 <.1 61 147 .81 .03 <10 1 60 6 30
16 A 3.3 72 6.0 8.0 <.1 56 153 .51 .04 <10 1 20 11 2
16 .4 3.1 98 5.0 4.6 <.1 60 159 .90 .04 <10 1 10 3 <1
18 .5 4.0 103 7.0 6.1 <.1 60 173 .88 .07 10 3 10 <3 27
17 W4 2.6 89 5.0 5.3 <.1 59 132 .69 .05 <10 2 10 4 2
18 A 3.2 85 10 4.8 <.1 58 153 1.1 .07 <10 2 10 <3 - <1
31 .9 1.8 98 6.0 8.5 <.1 33 149 2.2 .03 <10 1 10 <3 <1
17 .6 1.6 169 30 8.7 «<.1 53 273 3.4 .12 10 1 20 <3 <1
22 .6 2.5 98 7.0 7.5 .1 51 154 .78 .02 10 1 50 <3 <1
22 .7 4.0 144 12 14 <.1 55 234 3.3 .03 <10 1 <10 13 2
30 .9 4.6 102 17 9.1 <.1 55 178 .45 .03 10 2 90 23 3
37 2 3.2 371 58 33 .1 36 511 <.10 .07 10 9 1600 250 260
44 2 2.5 259 26 38 .1 34 369 <.10 .04 <10 ) 1400 100 9
33 1 1.6 125 27 12 .1 40 231 <.10 .13 <10 20 260 8 27
42 1 1.6 105 <5.0 19 .2 39 171 <.10 .06 <10 18 190 4 76
23 .7 1.4 126 <5.0 14 .2 79 219 .82 .07 <10 3 60 <3 <1
39 1 1.8 102 5.0 24 .2 36 171 <.10 .07 <10 16 130 29 88
36 1 2.6 95 8.0 39 2 69 228 .95 .03 <10 7 180 <3 7
39 1 2.8 98 11 58 .1 78 270 1.5 .03 10 4 280 15 <1
29 .7 .9 98 <5.0 17 .3 82 181 1.1 .18 <10 4 20 <3 <1
26 .8 1.9 128 <5.0 18 2 70 214 2.2 .07 <10 6 70 5 4
40 1 1.5 80 <5.0 15 .3 80 183 1.2 .07 <10 3 70 8 4
31 1 2.0 150 8.0 27 2 79 240 2.2 .10 <10 2 150 9 1
41 1 1.2 75 <5.0 15 .3 85 183 1.6 .12 10 4 70 11 <1
42 2 1.5 136 21 63 .2 80 334 1.3 .09 <10 2 760 36 6
40 1 1.1 71 <5.0 10 .3 82 160 .76 .07 <10 3 50 <3 <1
51 2 1.8 120 17 47 .2 80 291 .78 .05 20 1 610 10 4
31 1 1.6 131 8.0 43 .2 84 281 2.9 .10 <10 1 80 17 3
50 2 1.9 108 9.0 38 .2 81 250 .58 .07 <10 2 360 22 4
- - 1.7 110 15 55 .2 84 336 .55 .10 <10 2 70 <3 <1
28 1 2.6 147 8.0 29 .2 77 235 2.9 .08 <10 1 220 <3 38
26 .8 2.6 112 6.0 17 .2 76 216 1.9 .10 <10 1 40 <3 <1
37 1 1.1 93 <5.0 14 .3 61 181 2.6 .05 <10 6 160 <3 1
42 1 1.8 94 5.0 16 .2 73 194 1.0 .04 10 5 230 <3 <1
37 1 1.1 92 <5.0 15 .3 75 188 1.5 .06 10 5 170 11 10
27 .9 .8 141 <5.0 22 .2 69 248 .64 .08 20 6 180 <3 <1
46 2 2.0 107 <5.0 35 .2 71 285 1.2 04 10 6 320 <3 14
43 1 1.5 103 <5.0 22 .2 72 208 1.5 .06 10 8 270 <3 <1
47 1 1.1 - <5.0 20 .3 79 210 1.6 .07 10 7 210 <3 <1
46 2 1.0 86 6.0 30 .2 81 225 1.6 .10 10 3 240 <3 <1
60 3 1.6 71 16 64 .3 80 285 2.4 .15 <10 4 830 5 <1
21 A 1.1 55 15 7.9 <.1 43 159 1.9 .04 10 <1 120 8 6
20 .7 3.9 81 52 20 <.1 56 328 12 .05 10 2 130 4 <1

47



6.0 ANALYSES OF WATER FROM WELLS FOR SEL%CTED CHEMICAL CONSTITUENTS--
continued

SPE- | HARD- MAGNE-
CIFIC i HARD-  NESS, CALCIUM SIUM, SODIUM,
' SITE DATE GEO-  CON- PH ‘ NESS  NONCAR- DIS-  DIS-  DIS-
IDENTIFICATION OF LOGIC DUCT- (STAND- TEMPER- (MG/L BONATE  SOLVED SOLVED SOLVED
WELL NO. NO. SAMPLE UNIT  ANCE ARD TURE As (MG/L (MG/L (MG/L  (MG/L
(UMHO/CM) UNITS) °C) CACOy) CACO,) AS CA) AS MG) AS NA)

011NOO7E03J01 384956121102901  82-09-15 200BMCX 195 6.4 8.0 66 13 14 7.6 10
011NOO7EO5PO1 384930121130901  82-09-15 200BMCX 270 6.6 8.0 81 0 16 10 24
01INOO7EO9NO1  384846121122701  82-09-16  200BMCX 360 7.0 0.0 120 0 25 15 33
OlINOO7EI1PO1  384847121100301 82-09-15 200BMCX 278 6.8 8.0 100 2 17 15 15
O11NOO7E13BOl  384833121083401 82-09-15 200BMCX 237 7.0 8.0 96 0 12 16 12
O11NOO7E14CO1  384839121095001  82-09-15  200BMCX 209 6.7 7.0 75 3 12 11 12
O11NOO7E15A01  384837121103301 82-09-15 200BMCX 183 6.8 7.0 68 4 11 9.9 9.8
01INOO7E16A01  384837121113301 82-09-15 200BMCX 178 6.7 8.0 57 0 11 7.2 12
O1INOO7ELI7DO1  384829121133001  82-09-15 200BMCX 260 6.7 8.0 89 25 20 9.6 16
011N007E21MO01 384708121121801  82-09-16 200BMCX 160 7.1 1.0 61 (] 17 4.4 11
01I1NOO7E24G01  384733121082901  82-09-15 200BMCX 340 6.8 7.5 110 6 19 16 23
D1INOO7E26A01  384648121092801  82-09-15 200BMCX 255 6.8 7.0 99 0 20 12 15
011NOO7E29B01  384650121130001 82-09-16 200BMCX 210 6.6 7.0 82 20 20 7.8 12
012NOO6EO1BO1 385528121151401  82-09-10 200BMCX 248 6.8 9.0 95 2 20 11 16
O12NO06EO1JO1  385459121144801 82-09-08  200BMCX 298 7.0 9.0 120 (] 24 15 16
012N006E02C01 385530121163601 82-09-08 124IO0NE 786 8.0 0.5 93 0 23 8.7 140
012NO06EO7HO1 385416121202301 82-09-08 111AVSN 294 7.4 2.0 79 0 15 10 30
012NOO6E12RO1 385404121145901  82-09-08  200BMCX 232 7.2 1.0 88 9 19 9.9 12
012NO06E13NO01 385309121155001  82-09-09 124IONE 827 7.9 0.0 130 0 28 15 140
012NOO6E14C01 385350121163301  82-09-08 124IONE 1650 7.8 1.5 170 0 39 17 320
012NO0GE15P01 385310121173501  82-09-08 111AVSN 369 7.0 5.5 130 0 24 18 23
012N006E16CO1 385341121185501 82-09-08 124IONE 839 7.3 2.0 140 5 26 19 130
012NOO6E17G01  385326121193601  82-09-08 1l1AVSN 412 7.1 1.0 180 29 32 24 25
012NOO6E19PO1  385207121205401 82-09-09 111AVSN 311 7.6 0.0 120 15 21 16 15
012NOOGE20M01  385222121201401 82-09-09 111AVSN 289 7.3 0.5 100 0 18 14 20
012N006E29C01  385200121195701 82-09-09 111AVSN 308 7.5 0.5 83 0 15 11 31
012NOO7EO1PO2  385449121084401  82-09-10 200BMCX 261 6.7 8.0 93 8 16 13 11
012NOO7E03F01  385520121105401 82-09-10  200BMCX 231 6.9 8.0 93 0 16 13 12
012N007EO7PO1  385359121141601 82-09-09  200BMCX 605 7.0 9.0 240 100 50 27 25
012NCO7E11J01  385412121092301 82-09-09  200BMCX 260 6.8 9.0 110 0 19 15 13
012N007E13C02  385350121083901  82-09-10 200BMCX 252 6.8 9.0 100 ] 18 14 12
012N007E14L01 385326121095901  82-09-09  200BMCX 127 6.8 9.5 40 .0 7.2 5.4 11
012NOO7E16F01 385329121121501  82-09-09  200BMCX 266 6.5 9.0 130 33 26 15 10
012N007E17EOL 385331121133601  82-09-09  200BMCX 127 6.9 0.0 43 (] 8.8 5.1 8.3
012NOO7E19MO1  385240121144401  82-09-09  200BMCX 287 6.9 0.5 100 0 21 12 23
012NOO7E20F02  385241121132001 82-09-09  200BMCX 163 6.8 8.0 52 4 11 5.9 12
012N007E26Q02  385121121093401 82-09-10 200BMCX 135 6.5 0.0 42 0 7.8 5.4 9.1
012N007E28HO1  385142121113301 82-09-10 200BMCX 229 6.6 8.5 78 3 13 11 14
012N007E33A01  385114121113501 82-09-10  200BMCX 70 6.6 9.5 22 0 4.9 2.3 4.2
013NOOSE12Q02  385914121215801 82-09-07 111AVSN 225 7.5 2.0 54 0 12 5.9 26
013NOOSE13D02  385856121222501 82-09-07 111AVSN 328 7.6 2.0 51 0 13 4.4 51
013NO05E36D01 385625121222401  82-09-24 111AVSN 233 7.4 0.5 85 0 16 11 15
013N006E02CO1 390038121163901  82-09-07 200BMCX 208 7.0 5.0 93 6 26 6.9 6.6
013N006E02J01 390015121160101  82-09-07  200BMCX - 7. 0.5 130 0 32 11 9.9
013NOO6EO5SBO1  390047121193801 82-09-07  200BMCX 285 8.2 3.5 68 ] 20 4.5 36
013NOO6E07A01  385949121203001 82-09-07 111AVSN 138 7.1 4.5 39 0 8.0 4.6 12
013NOO6E07J01  385922121202601  82-09-07 111AVSN 156 6.9 2.0 49 0 11 5.2 14
014NOO6E31Q01  390100121204201  82-09-08 111AVSN 182 7.5 0.5 68 0 12 9.2 15
014NO06E35PO1  390057121163501  82-09-24 111AVSN 244 7.0 9.0 110 0 28 8.8
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SOLIDS, NITRO-  PHOS-

SODIUM POTAS- ALKA- CHLO- FLUO- SILICA, RESIDUE GEN, PHORUS, ALUM- AR- MANGA-
PER- AD- SIUM, LINITY SULFATE RIDE, RIDE, DIS- AT 180 NO,+NO3 ORTHO, INUM, SENIC, BORON, IRON, NESE,
CENT SORP- DIS~ FIELD DIS- DIS~ DIS-~ SOLVED DEG. C DIS- DIS~ DIS- DIS- DIS- DIS- DIS-
S0~ TION SOLVED (MG/L  SOLVED SOLVED SOLVED MG/L DIS- SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
DIUM RATIO (MG/L AS (MG/L (MG/L  (MG/L  AS SOLVED (MG/L (MG/L  (UG/L (UG/L (UG/L  (UG/L  (UG/L

AS K) CACO3) AS SO,) AS CL) AS F) SIOp) (MG/L) AS N) AS P) AS AL) AS AS) AS B) AS FE) AS MN)

24 0.5 3.0 53 11 5.6 0.1 47 146 6.0 0.03 20 4 110 5 2
38 1 2.7 95 14 12 .2 66 207 2.8 .17 <10 1 150 10 1
36 1 4.7 - 18 11 W2 63 256  <.10 .06 <10 1 150 83 3
23 .7 2.6 102 10 7.3 <.1 49 259 4.9 .07 10 1 110 <3 <1
20 .5 5.5 - 17 6.0 .2 54 166 .12 .05 <10 <1 120 7 210
25 .6 2.9 72 9.0 8.2 .1 49 150 3.8 .04 10 <1 110 6 <1
23 .5 2.3 64 16 i 4.6 .1 48 138 2.3 .05 10 1 120 <3 <1
30 .7 4.0 70 6.0 4.5 .1 48 136 2.1 .06 <10 <1 110 <3 <1
27 .8 4.0 65 22 9.7 <.1 51 237 4.9 .05 <10 <1 110 <3 <1
28 .6 1.4 63 - 2.5 .1 73 156 .27 W11 <10 1 120 <3 <1
30 1 4.9 107 36 10 .1 57 243 5.2 .06 10 1 120 <3 <1
24 .7 4.4 121 8.0 7.9 .1 50 180 <.10 .08 <10 1 110 120 62
24 .6 2.1 62 19 5.0 <.1 57 173 3.1 .08 <10 <1 110 4 <1
26 .7 1.4 93 18 6.3 .4 52 199 4.8 .04 <10 1 130 4 150
22 .6 1.2 130 13 6.9 .3 45 198 2.3 .03 <10 1 200 <3 <1
76 7 1.4 227 99 53 1.5 28 505 <.10 .03 <10 1 5600 12 7
45 2 .6 93 14 27 4 70 222 1.3 .09 <10 2 540 7 4
22 .6 3.3 79 13 9.9 .2 47 187 4.3 .04 10 1 160 9 <1
69 5 2.0 303 36 58 .9 29 499 1.3 .03 <10 1 4500 <3, . <1
80 11 1.8 179 270 300 1.2 29 1070 .15 .03 <10 1 6800 83 41
27 .9 .3 144 20 26 <1 24 281 .29 .01 <10 <1 150 3400 300
66 5 .8 138 150 80 w4 72 598 4.7 .08 <10 3 1100 3 <1
23 .8 4 150 21 25 .1 68 285 3.5 .04 <10 1 170 <3 2
22 .6 N 103 11 16 .2 65 - 4.2 .09 10 2 130 <3 <1
30 .9 .7 113 10 10 .2 75 217 1.4 .08 <10 2 170 <3 <1
45 2 1.1 100 8.0 25 .2 81 221 1.6 .12 <10 3 530 <3 1
20 .5 1.0 86 22 6.6 <.1 46 172 1.3 .02 <10 <1 150 <3 9
22 .6 .9 98 15 5.5 .1 38 166 1.2 .02 <10 1 170 15 16
18 .7 4.5 133 30 51 .1 49 484 19 .04 20 1 120 26 19
20 .6 .80 132 <5.0 - 3.1 .1 44 164 .12 .05 <10 1 120 98 41
20 .5 .9 108 14 7.2 .1 38 171 1.5 - .03 <10 1 140 42 2
36 .8 1.3 59 <5.0 2.4 .2 59 111 .25 .07 <10 2 130 4 <1
14 .4 2.3 94 34 3.9 .1 40 258 5.2 .02 10 7 120 27 8
29 .6 .7 46 6.0 4.2 .1 21 -— 1.6 .02 <10 1 290 6 <1
32 1 3.5 121 10 9.8 .1 54 197 1.6 .06 <10 3 120 9 1
32 .7 2.2 48 8.0 12 .1 66 140 2.2 .10 <10 14 150 <3 <1
30 .6 3.3 50 10 3.9 .1 50 112 1.0 .05 <10 2 140 9 2
27 .7 2.6 75 14 5.1 .2 66 192 4.9 .11 <10 6 140 <3 <1
28 W4 1.5 34 <5.0 1.0 .1 32 58 32 .03 <10 1 140 16 1
51 2 .9 68 13 18 .3 79 206 1.3 .11 <10 2 230 6 <1
68 3 1.7 -- 22 45 .3 81 279 1.7 .09 <10 2 . ,530 15 2
27 .7 1.1 130 9.0 9.1 .2 72 192 .68 .08 <10 2 © 50 47 4
13 .3 .6 87 8.0 6.7 .1 21 133 1.1 .02 <10 <1 140 4 1
15 4 v 127 7.0 6.6 <.1 23 170 .84 .02 <10 <1. -+ 130 11 2
53 2 1.8 112 11 17 .3 33 184 <.10 .05 <10 2 170 22 29
40 ] .8 44 13 5.3 .3 70 145 1.0 .30 <10 4 140 15 7
38 .9 .9 53 18 6.8 .3 60 145 .32 .24 <10 5 140 220 15
32 .8 .3 82 6.0 4,7 .3 68 156 1.7 .17 <10 2 130 <3 <1

5.9 <.1 26 152 .54 .02 10 <1 10 9 55

16 N3 1.7 140 10

49



7.0 ANALYSES OF WATER FROM WELLS FOR SELECTED TRACE ELEMENTS
WELL NO.: Based on the rectangular subdivision of public lands. See sectipn 1.3 in report for detailed explanation.
SITE IDENTIFICATION NO.: Unique number for each well based on the latitude| and longitude of the well. First six digits are
latitude, next seven digits are longitude and final two digits are a sequence number to uniquely identify each well.
CHRO-
CADMIUM  MIUM, COBALT, COPPER, LEAD, LITHIUM MERCURY
SITE DATE DIS- DIS- DIS- DIS-~ DIS~ DIS- DIS-
IDENTIFICATION OF SOLVED  SOLVED| SOLVED SOLVED SOLVED SOLVED  SOLVED
WELL NO. NO. SAMPLE (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
AS CD) AS CR) AS CO) AS CU) AS PB) AS LI) AS HG)
004NOO3E26G01 380945121363301 82-09-17 <1 <1 <1 <1 <1 4 <0.1
00SNOO3E13G01 381646121352301 82-09-20 <1 <1 3 1 <1 <4 <.1
005NOQ5EQ3P01 381832121252301 82-09-28 <1 1 <1 <1 2 5 .2
O0O5NOC6E22Q02 381546121181801 82-09-22 <1 <1 <1 <1 4 <4 <.1
O005NOC6E29G04 381523121203901 82-09-15 <1 <1 <1 1 <1 7 <.1
00SNOO7E10PO1 381738121120001 82-09-09 <1 10 2 <1 <1 <4 <.1
006NO06E07Q01 382259121213401 82-09-14 <1 10 <1 4 2 <4 <.1
007NOO6E29CO1 382614121203501 82-09-14 <1 <1 <1 1 <1 <4 <.1
008NOOS5SE01C02 383457121225601 82-09-23 <1 <1 <1 1 <1 4 .1
008NOO5E29Q01 383046121270201 82-09-28 1 <1 <1 1 2 6 .2
008NOOSE35Q01 382952121234401 82-09-28 <1 <1 <1 1 1 <4 <.1
009NOOSE23L02 383700121241001 82-09-29 <1 4 <1 <1 9 4 <.1
009NOO6EO5B01 384012121202801 82-09-16 <1 8 <1 1 <1 8 .1
009NOO7E04MO2 383943121132701 82-09-27 <1 <1 <1 <1 <1 12 <.1
010NOO3E36NO1 384017121364101 82-09-10 <1 <1 4 <1 <1 7 <.1
010NOOS5SE21K01 384224121261401 82-09-22 1 <1 <1 5 <1 10 .7
010NOO6EO2KO1 384458121171001 82-09-24 <1 <1 <1 2 <1 19 <.1
010NOO6E22LO01 384218121183101 82-09-17 1 <1 <1 4 <1 16 .1
011NOO5E16Q01 384747121250501 82-09-14 <1 <1 20 1 1 <4 .1
011NOO5E34P01 384510121242301 82-09-14 <1 20 <1 2 <1 <4 .1
O011INOO7E15A01 384837121103301 82-09-15 <1 <1 3 10 <1 9 .1
012NO06E14CO1 385350121163301 82-09-08 <1 2 10 <5 <5 560 2.9
012NOO6E17G01 385326121193601 82-09-08 <1 1 5 <5 <5 6 .1
MOLYB~ SELE- STRON- VANA- CARBON,
DENUM, NICKEL, NIUNM, TIUM, DIUM, ZINC, ORGANIC
DATE DIS~ DIS- DIS- DIS- DIsS-~ DIS~ DIS-
OF SOLVED SOLVED SOLVED| SOLVED SOLVED SOLVED SOLVED
WELL NO. SAMPLE (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (MG/L
AS MO) AS NI) AS SE) AS SR) AS V) AS ZN) AS C)
004NO03E26G01 82-09-17 4 <l <1 150 12 19 1.4
005NOO3E13G01 82-09-20 4 2 <1 470 <1 44 2.7
O0O05NOOS5SE03P01 82-09-28 5 2 <1 190 <1 <3 -
005NO06E22Q02 82-09-22 3 2 <1 120 2 4 .50
005NO06E29G04 82-09-15 3 1 3 670 <1 6 .70
005N007E10PO1 82-09-09 3 1 <l 110 <1 10 <.30
006NOO6E07Q01 82-09-14 3 <1 <1 230 <1 6 .50
007NOO6E29C01 82-09-14 2 <1 <1 130 <1 11 .30
008NOOSE01C02 82-09-23 - 2 <l 240 14 3 -
008NOOSE29Q01 82-09-28 <1 1 <1 290 19 7 .50
008NOOSE35Q01 82-09-28 2 3 <1 150 21 16 .70
009NOOSE231.02 82-09-29 <1 <1 <1 170 16 5 .80
009NOO6EOSBOL 82-09-16 2 <1 1 180 16 6 .40
009NOO7E04M02 82-09-27 2 <1 <1 250 12 7 .40
010NOO3E36NO1 82-09~-10 3 2 <1 220 <1 13 17
010NOO5E21KO1 82-09-22 - 4 <1 250 89 20 -
010NOO6EO2KO1 82-09-24 - 5 <1 260 13 17 .80
010NOO6E221L01 82-09-17 - 7 <1 290 15 22 1.0
011NOO5E16Q01 82-09-14 - 12 <1 190 <1 140 1.1
011NOOSE34P01 82-09-14 - 1 <1 99 <1 57 .60
01INOO7E15A01 82-09-15 - 3 <1 69 <1 7 .60
012NOO6E14CO1 82-09-08 16 10 <1 620 <1 8 1.1
012NOO6E17G601 82-09-08 1 5 <1 280 <1 80 .70
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